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Lymphangiography, the radiographic
demonstration of the lymphatic system us-
ing contrast material, is an accepted, useful
and recognized procedure to visualize the
lymphatic system (8-12, lus .) The procedure
was designed by Kinmonth and has been
modified by Jackson, et al. (8 ) and Cahill
and Kaiser ( 3 ).

Several studies have been done to show
the changes seen in the lymph nodes as a
result of leprosy ( 5-7 . ' 8 ). The changes that
are found in the lymphatic vessels as a result
of the disease also have been reported ( 14 ).
In 1969 Raasch, et al. reported their find-
ings on lymphangiograms done on 10 pa-
tients with lepromatous leprosy ( 17 ). They
also analyzed the extent of involvement of
the lymphatic system on the basis of his-
topathological and lymphangiographic
studies. None of the 10 patients studied by
Raasch had been on clofazimine therapy.

Clofazimine, a rhiminophenazine dye
which is used as a first-line drug in the man-
agement of leprosy and lepra reactions, has
a tendency to get trapped in lymph nodes
and cells of the rcticuloendothelial system
( 1 . 4 ). Involvement of the lymph nodes due
to the drug also has been demonstrated his-
topathologically ( 13 ), but the involvement
of the lymphatic system has not been dem-
onstrated.

In 1990 an initial report of lymphedema
as a possible adverse effect of clofazimine
therapy in leprosy was made ( 15 ). ft was
observed that the pedal edema in some pa-
tients had become symptomatic and signif-
icant after the chemotherapy with clofazim-
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inc had been started. None of the patients
reported to have had any history of reac-
tions or plantar ulcerations nor did they have
any history of intercurrent illnesses. Base-
line investigations done on these patients
ruled out the presence of organic illnesses.
A second report based on a study of 75 pa-
tients was published in 1991 ( 16 ).

Our present study, therefore, was de-
signed to determine whether clofazimine
could cause lymphatic stasis and, if so, the
nature and extent of involvement of the
lymphatic system in patients who were on
the drug for the management of leprosy.

METHODOLOGY
Twenty patients who had been on clofa-

zimine therapy for management of leprosy
were selected for the study. Their hemato-
logical, biochemical and bacteriological
profiles were analyzed to attempt to rule out
the possibility of any organic illness that
could have caused pedal edema. They also
were screened for a history of reactions and
steroid therapy and the presence of plantar
ulcers. The patients were divided into two
groups: 10 who had significant and symp-
tomatic pedal edema which was subjective-
ly observed only after the onset of chemo-
therapy, and 10 who did not have any
demonstrable pedal edema related to clo-
fazimine therapy. With informed consent
lymphangiograms were performed on the
right lower limb of each patient following
the procedure of Kinmonth. These findings
were tabulated and compared with those of
Raasch, et al. ( 17). The lymphangiograms
were read blind.

The observations of the lymphangio-
grams done on these two groups are tabu-
lated in Table 1 and compared with the find-
ings of Raasch, et al. in Table 2. Only one
patient had a minor secondary wound in-
fection which was managed with a course
ofantibiotics. The laboratory investigations
done on these patients did not reveal any
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TABLE 1. Comparison of lymphangio-
graphic findings in the two groups of patients
taken in the study.

Group A' Group 13 6

(N = 10)^(N = 10)

Lymph node enlargement 7
Increased lymph nodes 5
Filling defects 9
Increased lymphatics 5
Collateral lymphatics 3 0
Lymphatico-venous connections 0
Normal pattern 0 4

Group A = patients who developed pedal edema
after onset of clofazimine therapy.

Group B = patients who did not have pedal edema
related to cloffizimine therapy.

other illnesses or conditions that could have
contributed to the pedal edema.

DISCUSSION
Lymph node enlargement due to leprosy

has been well documented, and the histo-
pathological profile also has been studied in
great detail ( 6. 7 ' is ). In this study fine needle
aspiration cytology was indicated but could
not be done due to the paucity of resources.
The findings of Raasch, et a!. ( 17 ) suggest
the possibility that lymph node enlargement
occurs with patients who have clinical lep-
romatous leprosy. None of the patients
studied by them were reported to have pedal
edema. The enlargement of the lymph nodes
in the patients in the present study when
compared with those in the previous Raasch
study suggests that the enlargement of the
lymph nodes present in the former group
could be due to the presence of clofazimine
in the lymphatic system (Table 1). This could
also explain the tendency for the nodes of
patients in our present study to show filling
defects, increases in the number of lym-

phatics draining the nodes and also an in-
creasing number of lymph nodes in these
patients, with a few patients presenting with
collateral lymphatic drainage.

Two patients in group B showed lym-
phatico-venous connections. Both had a
previous history of type 2 reactions and had
been on clofazimine 300 mg daily for con-
trol of their reactional states. It was inter-
esting to observe that neither of these pa-
tients had any demonstrable pedal edema
related to clofazimine therapy or type 2 re-
actions. This could perhaps have been due
to the presence of the lymphatico-venous
connections which could have drained the
region.

It is also interesting to observe that none
of the patients who had been on clofazimine
and showed pedal edema after the onset of
chemotherapy had a normal pattern of lym-
phatic drainage. One patient, for unknown
reasons, showed an elevated total serum
protein (9.3 g%, normal 4.5 to 7.5 g%) and
slightly elevated transaminase levels (AST
or SGOT of 38 mg%, normal < 35 mg%;
ALT or SGPT of 35 mg%, normal < 35
mg%). This patient also had pedal edema
following the onset of chemotherapy. Since
he was otherwise asymptomatic and showed
no signs of organic disease involvement, he
was included in the study.

Clofazimine has a tendency to get trapped
in the lymph nodes and cells of the reticu-
loendothelial system ( 4 ). The presence of the
drug within the lymph nodes has been dem-
onstrated even up to 5 years after the drug
has been discontinued ( 1 . 7 ). One case of un-
necessary laparotomy for an acute abdomen
was reported, in which the only significant
finding on laparotomy was an enlarged and
caseated mesenteric lymph node which was
filled with the crystals of the drug ( 2 ). The

TABLE 2. Comparison of previous (Raasch, 1969) and present findings.

Criterion^Normal
^

Previous study^ Present study

Ages of patients
Condition of patient
Treatment

Lymphatic obstruction
Node size
Filling defects in nodes

20-50 yrs
Normal

0.1-2.5 cm

17-43 yrs
Lepromatous leprosy
Dapsone (300 mg, twice weekly)

1.0-3.0 cm

22-45 yrs
Lepromatous leprosy
Dapsone (300 mg, twice

weekly) + clofazimine
(50 mg daily) + rifam-
pin (600 mg monthly)

Present
1.5-4.2 cm
Present



FIG. I. Patient developed pedal edema after onset
of multidrug therapy for multi bacillary leprosy.
Lymphangiography shows enlarged inguinal lymph
node.
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observation that the drug is also found in
the cortex of the nodes suggests that the drug
reaches the nodes through the lymphatic
route and not by a hematogenous route.
There is therefore the possibility that after
the drug enters the lymph nodes it crystal-
lizes within the nodes and thereby prevents
lymphatic flow.

This impedance of lymphatic flow is clin-
ically likely to be manifested by pedal ede-
ma. The fact that none of the patients in
our study had any significant laboratory or
clinical finding that could suggest any other
cause of pedal edema suggests that this ped-
al edema seen in these patients could be
caused by lymphatic stasis that could be due
to the deposition of the drug in the lymph
nodes or lymphatic channels. The lymphan-
giographic findings of enlarged nodes (Fig.
1), filling defects within the nodes (Fig. 2),
lymphatic blockade and, in some cases, the
presence of collateral channels (Fig. 3) in-
dicate the possibility that the lymphatic sta-
sis is due to the deposition of the drug within
the lymph nodes. This corroborates with the
kinetics of the drug as reported by Banerjee,
et al. ( 1 ) and Mansfield ( 13 ).

One patient showed shadows suggestive
of gallstones. Since gallstones have been re-
ported in one case to contain clofazimine
crystals ( 13 ) the possibility of cholelithiasis

FIG. 2. Patient developed pedal edema after onset
of multidrug therapy for multibacillary leprosy.
Lymphangiography shows presence of collateral lym-
phatic vessels and an increase in number of lymphatics.

caused by clofazimine in this patient cannot
be ruled out.

In conclusion, the lymphangiographic
findings viewed in the context of the phar-
macokinetics of the drug indicate that it is
quite likely that clofazimine administered
to patients with lepromatous leprosy could
cause alterations in the pattern of lymphatic
drainage. This variation in the lymphatic
drainage can, in some cases, be demonstrat-
ed by the presence of pedal edema. The drug
can affect the lymphatic system to such an
extent as to cause nodal filling defects, lymph
node enlargements, lymph channel hypo-
plasia or lymphatic obstruction, with sub-
sequent formation of collateral lymphatic
circulation.

It was not possible to assess whether the
pedal edema would reverse if the drug were
stopped, since this would raise the ethical
issue of discontinuation of chemotherapy in
these active lepromatous leprosy patients
and also raise the risk of drug resistance.
Moreover, it was considered that the drug
could be present in the lymph nodes even
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FIG. 3. Patient developed pedal edema after onset
of chemotherapy for multibacillary leprosy. Lymphan-
giography shows filling defect (central) in the inguinal

lymph node.

RESUME

Un oedeme en peclale comme effet secondaire pos-
sible du traitement fi la clofazimine dans la lepre a ête

rapport& pour la premiere fois en 1990. Raasch et al.

ont rapport& lours observations lymphangiographiques
sur 10 patients qui avaient une lepre l&promateuse cli-
nique en 1969. Aucun do ces patients n'avait et& sous
traitement â la clofazimine. Notre etude, des lors, a &I&
concue pour &valuer les modifications qu'on pourrait

observer dans le systeme lymphatique de patients traites

la clofazimine pour la lepre. Nos observations sont

comparees a celles de Raasch et de ses collegues.
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